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PATENT COOPERATION TREATY 

Applicant: Johann ENGELHARDT et al. Group Art Unit: unknown 

Serial No.: unknown Examiner: unknown 

LA. Filed: 14-January-1999 Attorney Ref.: 293.000218 

LA. No.: PCT/DE99/00062 

Title: OPTICAL ARRANGMENT IN THE ILLUMINATION BEAM PATH OF A 

MICROSCOPE 

PRELIMINARY AMENDMENT 

Box PCT 

Commissioner for Patents 
Washington, D.C. 20231 



Sir: 

Please preliminarily amend the above-identified application, filed concurrently herewith 
under 35 U.S.C. § 371, as follows: 

IN THE SPECIFICATION: 

At page 1, line 2 (blank line), please insert: 

- CROSS-REFERENCES TO RELATED APPLICATIONS 
The present application is the U.S. national phase under 35 U.S.C. 371 of International Application 
No. PCT/DE99/00062 filed January 14, 1999 claiming priority of German Patent Application No. 
198 01 833.9 filed January 14, 1998. 

FIELD OF THE INVENTION- : 
At page 1 , line 5 (blank line), please insert the centered heading - BACKGROUND OF THE 

INVENTION -; 

At page 2, line 10 (blank line), please insert the centered heading - SUMMARY OF THE 
INVENTION -: 

At page 2, lines 16-17, please delete "the features of Claim 1. According to this,"; 



Applicant: Johann ENGELHARDT et al. 

Serial No.: unknown (371 Based on PCT/DE99/00062) 

Preliminary Amendment 
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At page 2, line 17, please delete "of this kind is"; 

At page 4, line 29, please delete "which follow Claim 1"; 

At page 5, line 4, please delete "The drawings show"; 

At page 5, line 5 (blank line), please insert: 

- BRIEF DESCRIPTION OF THE DRAWINGS 
The subject matter of the invention is described with reference to the embodiments shown in the 
drawings.--; 

At page 5, line 23 (blank line), please insert the centered heading - DETAILED 
DESCRIPTION OF THE INVENTION -; 

At page 6, after line 27, please insert the following new paragraph: 
-The invention has been described in detail with particular reference to certain preferred 
embodiments thereof, but it will be understood that variations and modifications can be effected 
within the spirit and scope of the invention.-; 

At page 8, line 1, please delete "Patent Claims" and insert -What is claimed is:-; 

IN THE CLAIMS: 

Please cancel claim 1-16 and add the following new claims 17-39: 

—17. An optical arrangement in an illumination beam path of a confocal laser microscope, 
said optical arrangement comprising an illumination optical system arranged in said illumination 
beam path for modifying an illumination diameter of an illumination beam of said microscope. 



Applicant: Johann ENGELHARDT et al. 
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Preliminary Amendment 
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1 8 . The optical arrangement according to claim 1 7, wherein said illumination optical system 
includes an arrangement of replaceable fixed optics. 

1 9. The optical arrangement according to claim 1 7, wherein said illumination optical system 
includes a variable optical system for modifying said illumination diameter. 

20. The optical arrangement according to claim 19, wherein said variable optical system 
operates steplessly for modifying said illumination diameter in a continuous manner. 

2 1 . The optical arrangement according to claim 20, wherein said variable optical system is a 
zoom optical system. 

22. The optical arrangement according to claim 21, wherein said zoom optical system is 
motorized. 

23. The optical arrangement according to claim 22, wherein said zoom optical system is a 
video camera zoom optical system. 

24. The optical arrangement according to claim 17, wherein said microscope includes a 
plurality of predefined objectives selectively positionable in said illumination beam path, and said 
illumination optical system modifies said illumination diameter to match the entry pupil of a selected 
one of said plurality of objectives. 

25. The optical arrangement according to claim 25, wherein said illumination optical system 
automatically modifies said illumination diameter. 
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26. The optical arrangement according to claim 1 8, wherein said illumination optical system 
is arranged downstream from a point light source of said microscope. 

27. The optical arrangement according to claim 1 8 5 wherein said illumination optical system 
is arranged downstream from an optical fiber light source of said microscope. 

28. The optical arrangement according to claim 19, wherein said illumination optical system 
is arranged downstream from a point light source of said microscope. 

29. The optical arrangement according to claim 19, wherein said illumination optical system 
is arranged downstream from an optical fiber light source of said microscope. 

30. The optical arrangement according to claim 24, wherein said illumination optical system 
includes a collimating optical system with a fixed focal intercept and a variable focal length, 
whereby said illumination diameter is adaptable to the entry pupil of a selected one of said plurality 
of objectives. 

3 1 . The optical arrangement according to claim 1 8, wherein said illumination optical system 
includes an expanding optical system for a coupled-in laser beam. 

32. The optical arrangement according to claim 19, wherein said illumination optical system 
includes an expanding optical system for a coupled-in laser beam. 

33. The optical arrangement according to claim 32, wherein said illumination beam is 
variably expandable in accordance with the ratio of the focal length of said variable optical system to 
the focal length of said expanding optical system. 
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34. The optical arrangement according to claim 24, further comprising an optical component 
in said illumination beam path for altering an intensity distribution of said illumination beam to 
increase illumination intensity near the edge of said illumination beam. 

35. The optical arrangement according to claim 34, wherein said further optical component 
is an additional lens. 

36. The optical arrangement according to claim 34, wherein said further optical component 
is an annular stop. 

37. The optical arrangement according to claim 34, wherein said further optical component 
is a holographically generated optical element. 

3 8 . The optical arrangement according to claim 1 7, wherein a laser light beam from a further 
light source can be coupled in to said illumination beam path via an additional input and is adaptable 
to the entry pupil of the objective with no adaptation of the actual illumination beam path. 

39. The optical arrangement according to claim 17, wherein said microscope is a 
multiphoton laser scanning microscope.— 
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The present application was translated from German to English for national stage entry. The 
primary purpose of this Preliminary Amendment is to eliminate multiple claim dependency 
appearing in the translated application and to insert headings according to U.S. practice. 

If the Examiner has any questions, or considers that an interview with Applicants' attorneys 
would expedite prosecution of this application, he or she may contact George Snyder at the number 
provided below. 
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Optical Arrangement in the Illumination Beam Path of a Microscope 

This invention relates to an optical arrangement in the illumination beam path of a 
microscope, in particular of a confocal laser microscope. 



In confocal laser microscopy, it has for some time been part of the existing art to 
expand the laser beam (which of itself is Gaussian) in the illumination beam path, by 
way of a suitable optical system, in such a way that the entry pupil of the respective 
objective or objectives usable there is fundamentally overilluminated. The degree of 

10 overillumination is an important design parameter. Overillumination of the entry 
pupil on the one hand provides homogeneous illumination thereof, the purpose being 
to guarantee the theoretical resolution, in particular in the case of objectives having 
different apertures. On the other hand, especially in the case of objectives with a 
small entry pupil, overillumination of the entry pupil results in considerable losses of 

15 excitation light. Such losses of excitation light are, however, not acceptable in 

applications where performance reserves in the excitation light are low. 

The Leica TCS laser scanning microscope, for example, in which a fixed expansion 
optical system is provided, has become known from practical use. The diameter of 
20 the laser beam expanded therein is approximately 25 mm (1/e 2 value) at the 
microscope objective. 

The divergence of the laser light and thus the illumination of the aperture that is 
effective for the excitation light can be controlled by modifying the size of the 
25 excitation pinhole. Reference is made in this context, solely by way of example, to 
GJ. Brakenhoff et al. in Confocal Microscopy Handbook, J. Pawley, ed., 1994, pp. 
87-91. 
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A PL APO 40X/1.25 objective, for example, has an entry pupil approximately 12 mm 
in diameter. A PL APO 100X/L4 objective, on the other hand, has an entry pupil 
only 5 mm in diameter. As a result, in the latter the excitation light is lost by a factor 
of (12/5) 2 = 5.76 due to unnecessary overillumination. 

5 

Even if the beam path before the excitation pinhole is otherwise unchanged, the 
pinhole transmission in proportion to the area of the pinhole is characterized by 
corresponding light losses at small diameters. This, too, is unacceptable for practical 
use. 

10 

It is thus the object of the present invention to describe an optical arrangement in the 
illumination beam path of a microscope in which optimum illumination is guaranteed 
while reducing losses of excitation light. 

15 The optical arrangement of the generic type according to the present invention 

achieves the aforementioned object by way of the features of Claim 1. According to 
this, an optical arrangement of this kind is characterized by an illumination optical 
system, arranged in the illumination beam path, to modify the illumination diameter. 

20 According to the present invention, it has been recognized that the illumination 
diameter of the illumination beam should be more or less exactly adapted to the entry 
pupil of the objective in question in order to avoid light losses. Achieving this 
requires an illumination optical system, arranged in the illumination beam path, with 
which the illumination diameter can be modified or adapted. In this manner, light 

25 losses such as those of the existing art mentioned above can be at least largely 

avoided. 

Concretely, the illumination optical system provided according to the present 
invention could be embodied as an arrangement of replaceable fixed optics. When an 
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objective is replaced, the fixed optics in the illumination beam path would 
correspondingly need to be replaced, so that the illumination diameter is matched to 
the entry pupil of the respective objective. 

5 In very particularly preferred fashion, the illumination optical system comprises a 
variable optical system, preferably operating steplessly, so that it is unnecessary to 
replace fixed optics in the illumination beam path. The variable optical system can be 
a preferably motorized zoom optical system, which in turn can be embodied as an 
ordinary zoom optical system such as is used, for example, in commercially available 
10 video cameras. 

For simple and optimum adaptation of the illumination diameter to the entry pupils of 
multiple objectives, an automatic adjustment system could be provided. Concretely, 
the modification in the illumination diameter could be matched to the entry pupils of 
15 predefined objectives, preferably arranged in a revolving nosepiece, the modification 

or adaptation being accomplished automatically depending on the particular objective 
being used (corresponding to the position in the nosepiece). 

In terms of concrete potential applications of the optical arrangement according to the 
20 present invention, it is conceivable for the illumination optical system to be arranged 

downstream from a point light source or an optical fiber. The illumination optical 
system could be embodied as a parallelizing optical system with a fixed focal 
intercept but variable focal length, the beam diameter being adaptable to the entry 
pupil of the objective. 

25 

It is also conceivable for the illumination optical system to be embodied as an 
expanding optical system for a preferably directly coupled-in laser beam. In this 
context the beam could be variably expandable in accordance with the ratio fi/f 2 of 
the focal lengths. 
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It has already been explained above by way of example that overillumination has 
been accepted in the existing art, especially when objectives have small entry pupils. 
The edge illumination in such cases, however, was certainly good. In order to 
promote edge illumination when an arrangement according to the present invention is 

5 used, it is advantageous, in particular with large entry pupils, if the illumination 
optical system comprises a further optical component that influences or favors edge 
illumination, the overillumination known from the existing art being avoided in any 
case. An optical component of this kind could be embodied as an additional lens, as 
an annular stop, or as a holographically generated optical element, the principal result 

10 thereof being that the ordinarily Gaussian laser beam is expanded in the edge regions. 

For example it would be possible thereby, especially in the case of confocal laser 
scanning microscopy, to achieve a constant intensity distribution over the entire entry 
pupil without causing substantial overillumination of the entry pupil of the objective. 
An intensity profile deviating therefrom may also be advantageous for a specific 

15 application. 

It is furthermore conceivable to provide, in the case of the arrangement according to 
the present invention, an additional input for feeding in a further light source, this 
preferably involving the coupling-in of a laser light beam. With no modification of 
20 the actual illumination beam path, this laser light beam could be adaptable to the 
entry pupil of the objective, thus also making possible in this context an optimization 
of the laser light beam with no adaptation of the actual illumination beam path. 

Lastly, an arrangement of the aforesaid kind could advantageously be used in 
25 multiphoton laser scanning microscopy or for multiphoton excitation. 

There are various ways of advantageously embodying and developing the teaching of 
the present invention. Reference is made, for that purpose, on the one hand to the 
claims which follow Claim 1, and on the other hand to the explanation below of three 



exemplary embodiments of the invention with reference to the drawings. In 
conjunction with the explanation of the preferred exemplary embodiments of the 
invention, a general explanation is also given of preferred embodiments and 
developments of the teaching. The drawings show 

Fig 1 shows, in a schematic depiction, a first exemplary embodiment of an 
optical arrangement according to the present invention in the beam path of 
a confocal scanning microscope, a point light source being provided as the 
light source and the scanning microscope being depicted, for the sake of 
simplicity, merely schematically by way of its components; 

Fig. 2 shows, in a schematic depiction, a second exemplary embodiment of an 
optical arrangement according to the present invention in the beam path of 
a confocal scanning microscope, an optical fiber being provided as the 
light source and the scanning microscope being depicted, for the sake of 
simplicity, merely schematically by way of its components; and 

Fig. 3 shows, in a schematic depiction, a third exemplary embodiment of an 
optical arrangement according to the present invention in the beam path of 
a confocal scanning microscope, a laser light source or laser beam being 
provided as the light source and the scanning microscope being depicted, 
for the sake of simplicity, merely schematically by way of its components. 

FIGS. 1 through 3 each show an optical arrangement in the illumination beam path 1 
of a confocal scanning microscope, the scanning microscope as a whole being 
depicted merely schematically for the sake of simplicity. 

While in FIG. 1 a point light source 2 is depicted (symbolically) as the light source, in 
FIG. 2 the light is coupled in via an optical fiber 3. In the exemplary embodiment in 
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FIG. 3, a laser beam 4 or a parallel light beam of an alternative/conventional light 
source is coupled via a lens 5 directly into illumination beam path 1 . 

According to the present invention, in all three exemplary embodiments (FIGS. 1, 2, 
5 and 3) an illumination optical system 6 is arranged in illumination beam path 1. This 
illumination optical system 6 serves to modify illumination diameter 7, thus making it 
possible for illumination diameter 7 to be adapted to the (symbolically depicted) entry 
pupil 8 of objective 9. 

10 For better comprehension, the Figures show not only illumination beam path 1 as far 
as object 10, but also a scanner 12 and a beam combiner 11 arranged in illumination 
beam path 1 . 

A pinhole optical system 14 and a detection pinhole 15 (depicted schematically) are 
1 5 arranged in detection beam path 1 3 . 

In the exemplary embodiments depicted in FIGS. 1 and 2, illumination optical system 
6 is embodied as a steplessly operating variable optical system. More precisely, in 
this case it is a motorized zoom optical system that, however, is shown merely 
20 symbolically by way of a shiftable lens 16. Concretely, what is being discussed here 
is an ordinary zoom optical system such as is known from video cameras. 

In the embodiment depicted in FIG. 3, illumination optical system 6 is preceded by a 
lens 5 into which laser beam 4 is directly coupled. 

25 

To avoid repetition, reference is made to the general portion of the Specification 
regarding further features not evident from the Figures. 
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Patent Claims 

1. An optical arrangement in the illumination beam path of a microscope, in 
particular of a confocal laser microscope, characterized by an illumination 
5 optical system, arranged in the illumination beam path, to modify the 

illumination diameter. 



2. The arrangement as defined in Claim 1, wherein the illumination optical system 
is embodied as an arrangement of replaceable fixed optics. 

10 

3. The arrangement as defined in Claim 1, wherein the illumination optical system 
comprises a variable optical system, preferably operating steplessly. 

^ 4. The arrangement as defined in Claim 3, wherein the variable optical system is a 

□ 1 5 preferably motorized zoom optical system. 

m 5. The arrangement as defined in Claim 4, wherein the zoom optical system is a 

p zoom optical system usual in video cameras. 

[U 20 6. The arrangement as defined in one of Claims 1 through 5, wherein the 

□ modification in the illumination diameter is matched to the entry pupils of 
predefined objectives, preferably arranged in a revolving nosepiece, and 
preferably is accomplished automatically. 

25 7. The arrangement as defined in one of Claims 2 through 6, wherein the 

illumination optical system is arranged downstream from a point light source or 
an optical fiber (3). 
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8. The arrangement as defined in one of Claims 2 through 7, wherein the 
illumination optical system is embodied as a parallelizing optical system with a 
fixed focal intercept but variable focal length, the beam diameter being 
adaptable to the entry pupil of the objective. 

5 

9. The arrangement as defined in one of Claims 2 through 6, wherein the 
illumination optical system is embodied as an expanding optical system for a 
preferably directly coupled-in laser beam. 

10 10. The arrangement as defined in Claim 9, wherein the beam is variably 
expandable in accordance with the ratio f\/f2 of the focal lengths. 

11. The arrangement as defined in one of Claims 2 through 10, wherein the 
illumination optical system comprises a further optical component that 

15 influences or favors edge illumination in particular with large entry pupils for 

the objective. 

12. The arrangement as defined in Claim 1 1, wherein the further optical component 
is embodied as an additional lens. 



20 



13. The arrangement as defined in Claim 11, wherein the further optical component 
is embodied as an annular stop. 



25 



14. The arrangement as defined in Claim 11, wherein the further optical component 
is embodied as a holographically generated optical element. 
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15. The arrangement as defined in one of Claims 1 through 14, wherein a further 
light source, preferably a laser light beam, can be coupled in via an additional 
input, and is adaptable to the entry pupil of the objective with no adaptation of 
the actual illumination beam path. 

5 

16. The use of an arrangement as defined in one of Claims 1 through 15 in 
multiphoton laser scanning microscopy. 
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Abstract 



An optical arrangement in the illumination beam path (1) of a microscope, in 
particular of a confocal laser microscope, is characterized, for optimum illumination 
5 while reducing losses of excitation light, by an illumination optical system (6), 
arranged in the illumination beam path (1), to modify the illumination diameter (7). 
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Zusarnmcnarbcit auf dem Gebiet des Patentwesens 

(PCT) FCT/ 1 DE99/00062 und am . 

abgeandert (falls zutreffend). 

Ich bestatige hiermit dafi ich den Irihalt der obenangegebenen 
Patentanmeldung, einschlieBlich der Anspruchc, .die eventuen 
durch einen oben erwahnten Zusatzantrag abgeandert wurde, 
durchgcschcn und vcrstandcu babe, 

Ich crkenne meine Pfiicht zur Offenbarung^ :jegl ichor 
Infoimationcn an, die zur Prufung der Patentfahigkeit in Etnklang 
mit Titel 37, Code of Federal Regulations, § 1,56 von Belong sind. 

Ich beanspruchc hiermit auslUndische Priont^svorteiie gemaG 
Title 3S t US Code, § IIW* b*«- § 3fis l b > aller um * n 
au&cfuhrttti Auslandsanmeldungen Air Patente _ oder 
Erfmderurkunden. oder § 365(a) aller PCT mtemationalen 
Anmeldungen, seiche wenigstens ein Land ausser den 
Vereinigten Staaten von Arnerika benennen, und habe 
nachstehend durch ankreuzen samtliche Auslands-anmeldungen 
fiir Patente bzw. Erfmderurkunden oder PCT intematioonale 
Anmeldungen angegeben, dercn Anmcldcbgdcmder Anmeldung, 
fur wclchc Prioritat bcansprucht wird, vorangeht. . 



As a below named inventor, I hereby declare that; 

My residence, post office address and citizenship are as stated next 
to my. name. I believe I am the original, first and sole inventor (if 
only one name is listed below) or an original, first and joint 
inventor (if plural names are l isted below) of the subject matter 
which is claimed and for which a patent is sought on the invention 
entitled; 



OPTICAL ARRANGEMENT IN THE ILLUMINATING 
BEAM OF A MICROSCOPE 



the specification of which is attached hereto unless the following 
box is checked: 



was filed on January 14, 1999 as United States 
Application Number or PCT International Application 
Number PCT/DE99/00062 and was amended on 
___ (if applicable). 



I hereby state that I have reviewed and understand the contents of 
the above-identified specification, including the claims, as 
amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material 
to patentability as defined in Title' 37, Code of Federal 
Regulations, § 1-56- 

1 hereby claim foreign priority under Title 35, United States Code, 
§ 1 t9'faWd) or § 365(b) of any foreign applicarion(s) for patent or 
inventor's certificate, or § 365(a) of any PCT International 
application which designated at least one country other than the 
United States, listed below and have also identified below, by 
checking the box, any foreign application for patent or inventor s 
certificate, or PCT International application having a filing date 
before that of the application on which priority is claimed. 
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Prior Foreign Applications 
(Pruhcrc auslandischc Anmcldungcn) 



Priority Not Claimed 
(Prioritat nicht beansprucht) 



198 01 833,9 Germany 14/Jaauary/1998 

App. No. Country Day/Month/Year 

App. No. Country Day/Month/Year 

Ich beanspruche hiermit Prioritiitsvorteile unter Title 35, US Code, 
§ 1 1 9(e) aller US-Hilfsanmeldungen wie unten aufgezahlL 

App. No, Filed: ; , 

App. No. Filed; 

Ich beanspruche hiermit die mir unter Title 35, US Code, § 120 
zustchenden Vorteile aller anten aufgefuhrten US- 
Patcntanrncldungcn bzw, § 365(c) allcr PCT internationalen 
Anmcldungcn, wclchc die Vereinigtcn Staatcn von'Amcrika 
benenneru und crkenne, insofern der Gcgenstand cincs jeden 
fruhcrcn Anspruchs dicser Patcntanmeldung nichtin cincr US- 
Patcntanmeldung* bzw. PCT internationalen Anmeldung in in 
cintr gcrmafc dem erstcn Absatz von Title 35, US-Code, § 1 12 
vorgessehreibenen Art und Weise offenbart wurde, merne Pflicht 
Z\st Offenbarung j eglicher Informationen an, die zur Prufung der 
Paientfahigkeit in Einklang mit Title 37, Code of Federal 
Regulations, § 1.56 von Bclang sind und die im Zcirraum 
zwischen dem Anmeldetag der fruhcrcn Patcntanmeldung und 
dem nationalcn odcr im Rahxncn des Vertrags uber die 
Zusammenarbeit auf dem Gebict des Patentwescn (PCT) giiltigen 
internationalen Anrneldetags bckaiint geworden sind. 



□ 

□ 

□ 

I hereby claim the benefit under Title 35, United States Code, § 
1 19(e) of any United Stales provisional application^) listed 
below. 



J hereby claim the benefit under Title 35, United Stoics Code, § 
1 20 of any United States application^), or § 365(c) of any PCT 
International application designating the United States, listed 
below and, insofar as the subject matter of each of the claims of 
this application is not disclosed in the prior United States or PCT 
International application in the manner provided by the first 
paragraph of Title 35, United States Code, § 1 12, 1 acknowledge 
the duty to disclose information which is material to patentability 
as defined in Title 37, Code of Federal Regulations, § 1-56 which 
became available between the filing date of the prior application 
and me national or PCT International filing date of thus 
application. 



Filed: Status: Patcntcd/Pending/Abandoned 



App. No. 
App. No. Filed; 

Ich erklarehiermit, daB alle in der vorliegenden Erklarung von mir 
gemachten Angaben nach bestem Wissen und Gewissen der 
Wahrheit entsprechen, und Femer daB ich diese eidesstattliche 
Erklarung in Kenntnis dessen ablege> daB wissentlich und 
vorsatzlich falsche Angaben oder dcrgleichcn gcrnaJS § 100 U Title 
18 des US-Code strafbar sind und mit Geldstafe und/oder 
Gefangnis bestraft werden konnen und daB derartige wissentlich 
und vorsatzlich falsche Angaben die Rgchtswirksamkeit der 
vorliegenden Paientanmeldung odereines aufgrund deren erteilten 
Patentee gefahrden konnen. 

VERTR£TUNGSVOLMACHT: Als benanntcr Erfrnder 
beauffcrage ich hiermit den (die) nachstehend aufgefubrten 
Patcntanwalt (Patcntanwaltc) und/oder Vcrtrcter mit der 
Verfolgung der vorliegenden Patentanmeldung sowie rnit der 
Abwicklung aller damit verbundenen Angelegenheiten vor dem 
US-Patent- und Markenamt: (Name(n) und 
Registrationsnummer(n) auflisten) 



Status; Patented/Pending/ Abandoned 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both t 
under Section 1001 of Title 1 S of the United States Code and that 
such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 



POWER OF ATTORNEY: As a named inventor, 1 hereby appoint 
the following attorney(s) and/or agent(s) to prosecute this 
application and transact all business in the Patent and Trademark 
Office connected therewith: (list name and registration number) 
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Postanschrift: 



Telefonische Auskunfte: 



George L. Snyder, Jr. 
Robert P. Simpson 
R- Craig Kauffman 

Send Correspondence to: 



Reg. No. 37,72a <~? 

Reg. NoT3_3,034 

Reg. NqzJtoJ&2^^ 



Simpson, Simftsoa& jnyder, LX.P- 
gg55 MalnJStreel Suite 200 

Direct Telephone Calls to: 

George L, Snyder, Jr. (71 6) 626-1564 



Full Name of sole or first inventor 



Jobaan ENGELHARDT 



Inventor's signature: 
Unterschrift des Erfmders: 




Residence: 



^ Citizenship: 
Staatsangchorigkcit; 



Post Office Address: 
Postanschrift: 



Full Name of next inventor 



SchieBmauerweg 6 : 
D-76669 Bad Schonborn 
Germany 7- 

Germany 



Same as above 



Inventor's signature: 
Unterschrift des Erfinders: 



Heinrich ULRICH 



Residence: 
Wohnsitz; 



Citizenship; 
SUatsiingehorigkcit: 



Langgewaim 2 
D-69121JHeideJbejr^, 
Germany 

Germany 



Date: 
Datum: 



Og fzi /oo 



Date: 
Datum: 



0 



Post Office Address: 
Postanschrift; 



Same as above 
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